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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 

Suxcsh Shankarappa VAGARALI etal 

Application No. 09/162,206 

Filed: September 28, 1998 

Fen HIGH PRBSSUKE/HZQEH TEMPERATURE^ 
PRODUCTION OF COtCWLESS AND , 
FANCY COLORED DIAMONDS 


Group Art Unit: 1754 
Examiner: S. Hecdiickson 


PpC^ARATIOK lipoma CFR ft 1132 

■ 

I, Snresh Vagarali, do hereby declare to my own knowledge that : 

1 . lam cuntntly employed as a Tedmobgy Development Leader at GE Sopexabfrastves, an 
affiliate company of GE SnpejcabrasEycs cf Irelinii, an Assignee of Ac above identified 
application . 

2. I received toy PHt>. in Materials Science ftop* Univorsity of Southern Califomia in 1979. 

3- ' I have over 14 years experiehoe in snpetebjtasive materials, synthetic diamonds, and 
natural diamonds, including processing of natural diamonds and' synthesis of gem quality jadeite. 

4. I am an inventor or co-inventor of five US. patents, r have sjbeteen publications in 
techni cal journal* My CV is attached as Exhibit A. 

5, 1 I make this declaration to provide data in support of the above identified patent 
afrpKcatioDL 

6 I have prepared und?f my direct supervision and control the following experiments 10 
evaluate the effect of pressure and temperature for changing the color of diamonds as disclosed 
in OS. Patent No. 3,134,739 ("Cannon 17 ). These experiments wen* run to determine the veracity 
of the' Cannon invention as defined by the statement, "At high prefigures and temperatures, 
diamonds grown become more clear and white, but aluminum diffusion provides a more madced 
. and contrasting change to colors." (Cannon, column 6 line 73 to column 7, line 1). Experiments 
2-4 below repeal Examples 5* 4 and 6, respectively, of Cannon, column 4, Jines 48-60. 
Experiment 1 below repeats Example 5 of Cannon except that aluminum disks are not used.- 


- 588! AVQIiaD!© LOPy 
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1, ; All Experiments were run using Type la natural brown diamonds, which fells within 
Cannon.' s disclosure referencing natural and man-produced diamonds generally. See Cannon, 
col 3, tines 16-20. The Examples in the specification demonstrate the claimed methods using 
Type la natural brown diamonds (Examples En and IV) and Type Ha natural brown diamonds 
(Examples I, II, V and VI). The claims of this application are currently directed toward? 
methods for changing tie color of colored Type H natural diamonds, 

•Experiment 1. A brown Type la natural diamond weighing 0,1957 gm was embedded 
in 0.509" ** c k 9^^ito pill The graphite used for pressing the pill i$ Catboae grade MF2027F 
powder with maximum impurity content of 10 ppax The pill jwas placed inside MgO cups and 
□leaingrephite heater tube. The cell; assembly was subjected to 60 fcbof pce^rare, 1500° C 
temperature for 20 minutes. After the completion 6f the run, the diamond was removed from the 
cell tod was cleaned using molten salt >aih containing i&6% NaOH and 4% KNOj at 1230° F for 

Experiment 2. A brown Type la natural^diarannd weighing 0.2335 gm was embedded in 
0,330** thick graphite pill made of Carbons MF2027P powder. Four aluminum discs eafcfc with 
thickness of 0.0 1{T were placed on both side of the graphite pDL' The ahinlmiim content of the ' 
discs was 9SU% (minimnm). Finalfy 0.045" ihidc gtapbite piJls were placed at ttte eadff bringing 
thetotal thickness bf the assembly to 0500". lie above assembly was placed inside MgO cups 
and ften in graphite heater tube. itiec& was ^ectfed'tb 6ti l&si, lSOtf* C temperature for 20 
minutes. After coitiplction of the nin, the dikmcttidyas removed ftum the ceil arid was cleaned 
by «ang,hot add mbrhxre of 90% sul&ric acid and 10% nitric acid for 2 hours. After ac£d 
cleaning foe diamond was njwedwwg idjstilled water, : 

Experiment 3.1 A brown Tjpe lanantrai diamond weighing 0.2557 gm was embedded in 
0.33P" graphite piU The remaining details of the cell aksembly are the sam4 as in Experiment 2. 
The cell was subjected to 35 fcbar pfe&jurc and ll0G c C £br2Qinnlutea. The diamond was 
recovered from the cell and then cleaned using tjtic same add cleaning procedure as in 
B^eriment 2. * 

Experiment 4. A brown Type la natural diamond weighing 0. 1957 gm (game as in 
Experiment I) was embedded in 0*330" thick graphite pilh Th6 remaining details of the cell 
assembly are the same as in E^erimcnt 2. The iell was subjected to 60 kbar pressure and 
1400° C temperature for 20 minutes. The diamond was recovered from die cell and thro cleaned 
using the same acid cleaning procedure as in Experiment 2* 


^esf Available Cod-. 


■ l bur of pressure equals approximately I atmosphere of pressure, So 60 kbar equals approximately 60,000 aim. 


PAGE 27/29 ' RCVD AT 8/7/2006 5:23:13 PKI [Eastern Daylight Time] ' SVR:USPT0-EFXRF-1/19 ' DNlS:2732885 * CSID: ' DURATION (mm-ss):10-30 


AUG. 


7.2006 5:33PM 


NO. 131 P. 28 


: TTie color / appearance of each diamond before and after the high pressure / nigh 
temperature treatment in the reactor vessel was recorded. The results are shown below. 


Example 

i 

BEFORE 

color of 

Reactor 

Pressure 

(fete) 

Reactor 

Tempeiattn 

e 

°C '■ 

Time 
(minutes) 
in Reactor 

Use of 
Al. disks 

AFTER 
color of 
diamond. 

OBSERVED 
change in 
diamond color 

J 
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60 

1500 i 

20 • : 
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2 
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60 • 

1500 

20 

r 

Brown 

None 

3 

Bruwn 

35 

1100 • 

20. 


Brown 

None 

4 

Brown 

60 

1400 '. 

20 



None 


8. The diamonds were examhje^ BEFORE 'and AtTERthe experiments. They remained 
the same brown color. Ididnotsep any ch^etacolojrin zfyoffa&xxzxperimms. I 
therefbje conclude that th* statemcot in Canmm;£hai "dj^njonds grown become mote dear actd 
white* but aluminum diffiu&on provided a more marked and contrasting change to colors, 15 is 
false (Cannot column 6 Kne 74 to coltuom 7, fine 1). I farther conclude that no observable 
change in color occurs in diamonds that reprocessed Imder the pressure and temperature 
conditions disclosed in Cannon. 

9. jl hereby declare that all statements made hereto ofmy own knowledge are true and that 
all statements made on information and belief are believed to be true; and ftoher that these 
statements were made with tie knowledge (bat willful false statements and the like so made are 
pi mi s fc &Ie by fine -or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code, and that such willful false statements may jeopardise the validity of the application or any 
patent issued thereon. 

Respectfully submitted, 
Pry*-**' 1$, 2~V0 *~ £l — 

Date Sttrtfih S. Vagarali 


Exhibit CV of Suiesb. S. Vagarali 
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i EXHIBIT At CV of Snresfc S. Vagarali 

Education: 

Ph. D. Materials Science, 1979, University of Southern California, Los Angeles, CA. 
B, S. Metallurgical Engineering, 1969, Uzuversity of Mysore, Mysore, India 

Training: 

Robust Design (2001) 
DFSS Training (2000) 

Leadership Skills Development Course (1998) . ' ' 

1 ' • 1 { 

Employment History: I 

7/1 997 to Fr6sftnt: Technology Develrjpmcait Leade^ 0E Superabrasives, Worthington, OS. 

7/J 988 to 45/1997; Sr. Research Engmter f ,iGE Su>erab*asjvei Worthmgton, OBL 

2/1988 to 6/1988: Sr. .Research Eng^^Norton Comi)any7froy, NY. 

4/1982 to 2/1988: Sr. Research &jgbi^ Norton Company, Worcester, MA. • 

1/1979 to 4/1982: Asst. Research Engineer, timvOTiltfof California, Santa Barbara, CA. 

,"•:•;« ■ • 
Qualifications: <' 

• Lead inventor .of patent on SynSaidic fcnpq-iaj Grace Jadcfte, approval received from patent 
office (2001) - 'I! i ; \ vt\ 

• Winner of 1999 GE Plastics CHAkLES E KJEED process Imovatkw Award for work od 

1 Award of Stock Opljtina and Restricted $tock'Upfte«for work on Bdlataire Gem Diamond 
Projcct(i?9§) i ' f 

• Five US/Eurppdan- Patents received and scyjai applications pending 

• Strang; fEchnicid background in materials research (cell design and synthesis of new products) 

• Expeirti5e in Jcransfisr#f tecteolbgyi to overseas plant 

• Tlttfce mata^eroen^^ • ; 
' * Sixteen publications in technical journals '"i 

List of U-S. Patents: 

6,377,340: Method of detection of natural diamonds that have been processed at high, pressure 
and high temperatures 

5,S6?,015: Method for producing cubic boron nitride using rod amine as catalyst 
5,022,894: Diamond compacts for rock drilling and machining 
4,741,743; Grinding wheel with combination. of fused and sintered abrasive grits 
4,609,3 8 1 : Grinding aid 
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